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Hadronic transitions above 4GeV at BESII
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University of Chinese Academy of Sciences (UCAS), Beljing
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A Introduction
A Physics pocesses reported above 4GeV
V efeA " X(3823)
VeeA Tar, Y 0n
V ete- p*ph.(1P), p°p°h.(1P)
V EEAWGC, WG WG,
V eteA "%y, hdly,ho ¥
V e'eA h plly
A Summary
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BESIL  gEsI datasamples above 4GeV

3773 4040 4415 4600
13X 10° ; [ J[ J
7 ?X}is\ 1 2.9 ﬂyll O'ST fb_ll f . fbl_l 0.5fb7 )
E J/w ’11[)(25) 'd)uso PDG
6 | A Mark-I | ’ ‘ _
- Mark-T + LGW ‘: .
- ® Mark-II Vi ’
> e PLUTO Vi ' —
R | o [ b z
4 | ¥z Crystal Ball 1 b A -]
3 N \ RIS o e
NS *u’@r i :
: | | ’_| | ! | | A .
3 3.5 £

{4230 = 1126ﬂ 45 |~ 13
2.3 fb! _

BEPCII can reach here!
A 4100~440QVeV: 0.5/fb coarse scan

A 3850~4590 MeV: 0.5/fb finecan

Machine luminosity Is optimal near yoo pe.a K 3
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Hadron Landscape

Ads  _ _ Adde
Two-body Zks 00 Q-0
Thresholds el
Molecules qqaq _
~ Hadron-physics challenges:
. ddg,uug,ss :
Gluonic g’uiug’sgg - Understanding of

Excitation o established states:
: precision spectroscopy

ikt Mesons | . Nature of exotic states:
qq ngn oD 5 Charmonium | search and spectroscopy of
Mesons o.fah K Jhy, 3 w(29) unexpected states
LEAR! BESIIII
I I : I I ; I I
1 2 3 4 5 6
Mass [GeV/c?]

At BESIII, two golden measures to study hadspectroscopy
A Light hadronscharmoniunradiative decays (act as spin filter)
A Heavy hadrons: direct production, radiative &adronic transitions
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MASS [GeV/c?]

Charmonium Spectrum

Z(4430)?
4.3 nd(4'S0) b(&S1)
Y(4360)
Xc2(3°Pz)
Y(4260) he(31P4) Xci(3°P1)
4.2 Xc0(3°Po)
P(2°D1)
Sl
40 | [m@E 0 oo
Xc2(23P3)
he(2TP1) X(3872)
c0(2°P
3.8 (1D Xc0(2°Po)
2Mb
P (2354)
(215
3 | M (2'So)
Xe2(13P2)
he(11P4) Xci1(13P4) A
3.4 Xco(1°Po)
3.2 predicted, discovered
JAP(1854) predicted, undiscovered
3.0 ne(1'So) unpredicted, discovered
O+ 1— 1+ O++ 1++ P2++

JPC

Hidden-charm region of the
spectrum Is well understood,

however,

In the open-charm region there
are predicted states, but not
yet seen...

Moreover...

In the last decade there were
found not-predicted
charmonium-like states with
unexpected properties

Many of these are observed
through hadronic transitions
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{B Evidence for the X(3823) at Belle

BELLE
arxiv:1304.3975 (PRL111, 032001 (2013))

it BA.K o N
3 0 _— M . = M???G(j&’ = M???:QG-S’ _l_ MP:DG
~ [ 38& X (3823) X (3823) W W
RE =3823.1+18+0.7MelV
220 )
o] njX(3823)] 4 MeV
Eﬁlo: The measured mass
- and width are
0

consistent with the
M . (GeVc?) missing J,(1D) 2' 'state

FIG. 4: 2D UML fit projection of M, _,~ distribution for the
simultaneous fit of BX = (xa7)KT and B’ = (xa7)K3 BESIII may search for it!

decays for My, > 5.27 GeV/ ¢’. The curves used in the fits
are described in |31].
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arXiv 1503.08203

BESIL  eteA p*p-X(3823A ppg g
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B'ES]I[ Fit theX(3823) arXiv 1503.08203

Ng 40 g &beS —FIE}?ta T}E 401_9 G —+—E_ata
1 — Fl O N — FIt
= '_ ------- Background = - v Py - Background
0 30: 1 Sideband 0 305 Y, €3 Sideband
2 20 X(3823)| £
> 10F ’ [J } > 10}
TR TR
g.E 3.7 3.8 3.9 Q.B 3.7 3.8 3.9
M () (GeV/c?) M () (GeV/icr)

A Calibrate the mass position referringyoRS peak

A Signal MC simulated shapeBackground linear

A From the fit tog g channel, we obtain
M[X(3823)F3821. & 1.3¢ 0.7 MeV;Significance> 5s, observation!
npxX(3823] < 16MeV |

A No X(3823) ing gchannel Fa-om22l2axel - () 49

3 X (38‘33{]—.%1-}““1]

BESI I | measurement agrees
Charm 2015, WSU, USA 8



BESIT  X(3823) production cross secti

GB(n+n'X(3823)en+n'Yxc ) (pb)
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arXiv 1503.08203
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A Energy dependent crosectionsof ete” A p*p  X(3823A p'p g &.
A BothY(4360) ang (4415) line shape give reasonable descriptior

Charm 2015, WSU, USA
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BESIT X(3823) as thg (1°D,)

y (1°D,) Mass: BDwave ~3.8168.840GeVby potential model.
X(3823) massagreeswith y (1°D,) prediction.

Width: narrow
X(3823) <16 MeV @ 90% C.L.).

B[ X (3823)— vy o » ' i -
Xl < .42 agrees with prediction R~0.2.

Do o ToPo  Io D>

Exclusions: *D,A g gforbidden;1°D,A g g amplitude~ 0.

Observed X(3823) is very likelyy (13D.);
However, BESIII&Belle statistics hinder a sophisticated spin analysis.
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Y states
(vectors observed In Initial State Radiatio

e*e(Yisr) = mtawJIY at BaBar e*e(yisg) — mwrayY(2S) at BaBar e*te~(yisr) — mwt(2S) at BaBar and Belle
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PRD 86, 051102(R) (2012) PRL 98, 212001 (2007)

arXiv:1211.6271 and CHARM 2012

Charm 2015, WSU, USA 11



BESTT Study ofe'e A "+ -Jf at4.26GeV

We observedc(3900YA *Jf
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